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Objectives

üIntroduction

üEvolution of the Syndromic Approach to diagnosis

üOverview of Mol Biol in Disease diagnostics

üPCR

üMultiples PCR & Gel based approaches

üReal time PCR based approaches

üFilm / Bio Arrays

üSyndromic Approach to diagnosis using Sequencing

üFirst Gen sequencing

üSecond Gen Sequencing or NGS technology (ES and WGS)

üFourth Gen Sequencing: Long read Sequencing

üReferences
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Introduction

Overview of Molecular Methods in the Diagnosis of Infectious Disease
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Diagnosis ofKnown 
Pathogens

Diagnosis of known pathogens with unknown 
mutations

Emerging Technologies

ASO-probe Methods Denaturing Gradient Gel Electrophoresis (DGGE) Microarray Analysis.

PCR and ARMs-PCR Sanger Sequencing NextGeneration Sequencing (NGS)

RestrictionEnzyme Analysis Multiplex Ligation- Dependent Probe Amplification 
(MLPA)

Third Gen Sequencing

Gap-PCR Sequencing Fourth Gen Sequencing

Real Time PCR High Resolution Melting Curve Analysis (HRMA)

Pyrosequencing

ASO: Allele specific oligonucleotides, ARMs: Amplification refractory mutation system.
[Old J, Prevention of Thalassemias and Other Haemoglobin Disorders, 2nd ed. Cyprus: Thalassemia International Federation;2012].
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Futuristic

Fourth 
generation 
sequencing: 
nanopores: 



Traditional vs. SyndromicTesting

1,2

1. Martinez et al, Geisinger Health System (CVS poster, May 2016).

2. Rogers BB et al. Arch Pathol Lab Med. 2015;139:636-641.
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PCR: for 
AMPLIFICATION OF 
DNA ¸Under appropriate 

experimental conditions the 
DNA molecule can be 
repeatedly replicated

Ķary Mullis received the Nobel 
Prize in 1983 for discovering 
PCR technology

Ţhe Polymerase chain reaction 
(PCR) can be used effectively 
for diagnosis of infectious 
disease

Denaturation

Annealing

Extension

Kary Mullis
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One gene one Bacterium detection: TB PCR

ÅAny body fluid

ÅAn example for use in infertility testing
Å In investigation of  infertility (sample endometrium) 

ÅEndometrium sheds in 4 weeks

ÅGranuloma formation for HPE diagnosis takes 4 
weeks

ÅPCR enables diagnosis of HPE negative, Culture
negative cases of TB endometritis

ÅEnables early start of therapy

ÅSample of endometrium in late phase to be sent

MPB 64 gene



Two genes one Bacterium detection: TB PCR

ÅUsing MULTIPLEX PCR

ÅIdentify two Specific 
Mycobacterium Gene Coding 
Regions groEL& MPB 64

ÅReduces False Positive Reports 
Significantly

ÅHighly Sensitive. Can Identify As 
Low As 2.3 CFU / Per PCR 
Reaction Mixture



Two genes Two Bacterium detection: MRSA



PCR for RPO B gene

Transition to Real time PCR

Melt curve analysis

Early diagnosis of M.tuberculosis
Rifampicin resistance



Real Time PCR & Viral Quantification

ÅReal Time PCR

ÅIncreased cycles sensitivity

ÅProbe specificity

ÅQuantification of organisms

ÅIdeal for syndromic approach



Usual syndrome panels target

ÅRespiratory Panel

ÅBlood Culture Identification Panel

ÅGastrointestinal Panel

ÅMeningitis/Encephalitis Panel

ÅSTI panel



Real time PCR for 
syndromic approach 
Å Real time PCR based study

Å Complementing the syndromic approach to STI management with 
pathogen detection 

Å 200 women tested

Å 78.00% of the women were asymptomatic

Å 77.1% of them tested positive for at least one bacterial STI 
pathogen.

Å Mycoplasma genitalium was the most commonly (67.5%) 

Å Of those testing positive,

Å 25.0% had single infections, 

Å 38.0% and 19.5% had double and triple infections 
respectively. 

Å Recognition that STIs in women are asymptomatic and regular 
empirical testing even for both symptomatic and asymptomatic 
patients is critical for complete clinical treatment.


